Effects of TCDD on embryonic ureteric epithelial EGF receptor expression and cell proliferation.
The potent toxin 2,3,7,8-tetrachlorodibenzo-p-dioxin (TCDD) is teratogenic in mice, producing hydronephrosis and cleft palate. Because of the long half-life of TCDD, the urinary tract is exposed throughout development after a single dose on gestation day (GD) 10 or earlier. TCDD-induced hydronephrosis is a consequence of occlusion of the ureter by epithelial cells. Since embryonic growth factors and the epidermal growth factor (EGF) receptor are probably involved in regulation of embryonic cell proliferation, this study examines the effects of TCDD on expression of EGF receptors and proliferation of ureteric epithelial cells in vivo and in culture. After exposure to TCDD by gavage (12, 24, or 30 micrograms/kg on GD 10; 6 or 24 micrograms/kg on GD 12) the mean cell depth of the ureteric and bladder epithelia was increased. EGF receptors were detected immunohistochemically in sectioned urinary tracts. The expression of receptors decreased with advancing development in control ureteric epithelia. However, after TCDD exposure the level of EGF receptors failed to decline. The incorporation of 3H-TdR was observed in sections by autoradiography, and after exposure to TCDD more epithelial cells showed incorporation than was apparent in controls. Transmission electron microscopy (TEM) of embryonic ureters from fetuses exposed to TCDD in vivo showed no cytotoxicity in basal cells and the cells remained undifferentiated, as in controls. Ureters taken from GD 12 embryos and cultured with 1 x 10(-10)M TCDD showed ureteric epithelial hyperplasia without cytotoxicity, but at 1 x 10(-8)M TCDD evidence of cytotoxicity was observed by TEM. The levels of TCDD found in fetuses after in vivo exposure (204-307 pg/fetus, with 1-2 pg in the urinary tract) compare well with the in vitro level (32 pg/ml), which was most effective in producing hyperplasia of the epithelial cells. The present study correlates a TCDD-induced increase in cell depth with altered regulation of EGF receptors and excessive proliferation, both in vivo and in cultured embryonic ureters.